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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor element and a solar battery at a low 
cost which have high efficiency, safety and long life. 

SOLUTION: In this semiconductor element, a 
compound semiconductor layer containing nitride 
based compound semiconductor composed of at 



least one element selected out of at least Al, Ga 
and In, and nitrogen element is formed as a window 
layer on a semiconductor substrate. In this solar 
battery, a compound semiconductor layer containing 
nitride based compound semiconductor expressed 
by a composition formula AIXGaYlnZNW, where X, Y, 
2 and W show composition ratio, and satisfy 
0.8^(X+Y+Z)/W±i1.2 and 0.1^Z/(X+Y+Z)^1.0 is 
formed on a semiconductor substrate. 
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mf&tt£?2>fi\ A I a *dA,?lvtfc <?*»<!: l\, 

[0 0 3 3] *^lcfc^Tti. ^m^iaJSttSP 
^icjt^ J: y # < SJJiT* ^5 =fc 5 -7 -f K A> -y 7* 

7'$ y . ^b%l^^b^^^D¥#^* ; &fflt^s z. t ft&wt 



££o m*.l£ . I n N CDft^** -y ^li 1 . 9 e V T£ 
»J6 5 0nmlCi^o I n N (Dif^lCli. ±ffift<D 

m*i&m&m2im(D 2 . e e vescD&sictt L-ni* 

■> -fft'hlE < 2 7 %<Dm$:ttji »J x M L/c*P§ 

[0034] -m2(om^- 

S2©SMB<0*B«>ftli. S*5±tc. 'K*<i:t2Itt 
[003 5] (StfO 3? 2 <D^<D*H«)i!!lc3bHt 

[003 6] «bd*¥«tt«) *5£0£©*|5§S>tiJli. 
buIBS«±Ic. mfittftA IxiGayi I n 

Z1 NwiTa^n^^b^fk^^fls^^^T^m 1 
(Dit^mmWm. StfifflJ^tfA IX2Gay2l nz2N 
W2T'«* n*«bttSHb^*¥»tt*#*r £SI 2 Ofb 
£^¥Wf*Jl£;i Willie U huIBX 1 , Y 1 RlfZ 1 
«fflfiEib**Lx 0. 6^Z1/ (X1+Y1+Z1) 
^ 1 . 0=&3SfcU M1BX2, Y2SO : Z2li«fiEhb^ 
SU 0IZ2/ (X2 + Y2 + Z2) SO. 9=&3Sfc 
U fro, Z12KfZ2#Z2^Z1*3lfcTCi:*1S 

[0 0 3 7] tufBft 1 ©fb£»¥SW*«H\ bu1SS«K 
itti^ffifcKtt-Stu tM3S2©fbd*¥S*f*«tt» fuIB 
% 1 <0<b^*h¥SMWi±T*oT» MfB8«5fr6stnfc 
f& HJ^ttAMfflUSl+SftS. IK 1 <Dfbdtt¥9ttJR 
IBBKSCfrA IxiGayi I nziN\in"C*;!rtl£3fb!ft> 

nd b£**»«:*«* u 1 1 1 a aOT*o«ja]t©^st 

fc»T* I nOffidUk fip-B, 2 1/ (X1+Y1+Z 
1) OtttfO. 6~1. OTfeSdtWIT'S'A 
0. 7~0. 9?&SC&#J:y&£Ll\ Z1/ (X 
1+Y1+Z1) ®tt#0. 6*3ST'S^<t, flfc*** 

buIbsc^ atfc r fc » ic B>tiBSikft%4bdtt¥«f* 

It. I n^^fiE^i:-r^*\ A I^Ga$tA,W6 

[0 0 3 8] Sfc. *2<Dfb£tt¥SW«iU:. fflriaCfl 5 
A IX2Gay 2 l nz2Nw2?££h£B<b*%1bd4fe¥8 

**d*u in AWiTimnmmttwsmctrrz i n 

OSafiEJt, IP "6, Z2/ (X2+Y2 + Z2) ©fflfrO 
~0. QT-S^ili/j^T^U, 0~0. 



o. 9^x^<t. £ i <Dit$%a¥mi*m<Dxmir+ v 

\t. mm i fl)fbd***f*Jiic«w*nsa<b**<b 

[0 0 3 9] K 1 <D<b£%¥^<*«l::#*iar ft* 
»b*3Mb#»¥«Wc*Sl*S I nODfflmtb (ZD 

S2<o<b^»¥»i*JBicdS*tiaa<b*»fb^» 

¥W(*lcfiH-* I n<7>&§/£tb (Z2) tli. Z21Z1 

<on^3Sfcrc:<t3b^S"P^ao ziatfz2tf, z 
2 > z i ©ra^T-asst. T»^©3teaa«tf a* u 

[0 0 4 0] ->y=i>s«g±ic. ^Wiftl^il 

ffM Lfcti^lCli. 400~600n m(DI2It^pI^ISfeE 

^f*@^2jfw±fl5j«-r5Jitfrj:yif*Lt\ c<om 
5ic <b^**»»JB*si»-r«cfctcj:y. 

Sft^tncitfT**. *3§iB<D*»«jfeW\ MIB 
ft 1 ©<b^*Sj¥^W*«±(ctuKft2tD<b^*!j¥^S* 
SLtl^feft. ^JR*ftT*,mgitc£&;*rftfcl/ k gMJ 

[004 1] ffigBft 1 <D^B^Rt>ft 2 <0««a>AimJfi 
?\ 5-9 , 7*-K/W^X**5r«J>f (RBS).Z 

tt, IIIAas7ciRtBjR^Oxy^V^«fi|tfa**/£ 

it, =7*fZ>*- KK-y^X**^y>^Ai«»*Lt\ 
[0042] SuIBft 1 CO^B^R^ft 2 <9%H4>*NNt% 
<k^«j¥aW*JB«:» 5 0a t om%W* 

-f KD5^i V7 1 7- KX*t * 'J >f (HFS) tc<fe 

y*6*fffi«siJ^-rsc:tfrT'#. s^rrijxt.^^ 

[0043] BuiBm i (Drnwarm 2 (DmBm±mm^ 
^c^5t^T. fb^¥^f*gic^^*+i-5^b ! t!!B^b^*!8 

6 ^AjRo^rnfl' 1 or* y . ®*<*fr 1 mm 



ttOEHfr/f*-:/?*^ (5 <h A, htticjfi^t, 

mmvit i otoa^'tw^ iiir^f*<D5ss(D 8 o %vl± 

[0044] HulBS 1 ©^Rtflg 2 ©3£f«©±|II®;fc 

SCtW* Lt\ ClcD^dlc-r-SCltlc.tcT. SIS 
<b<b£^¥*<*/I£©#®l;:*c^*> ^OJl4«8S 

pffl©»«£nffi(Dlb^^*M^tDHH=tt» 4»HW 
*e«ai4: LT i i^fflg^ i £f(Dlb£ft¥«{*JI&fi& 

[0 0 4 5] Sfc. ^omsortraSilc&^T, * 

wrs<b^¥»f*®^stt«2:t3B«T'*«. 

p nfi©»«ic»LTttp n»^4J*-3fcfb£tt¥SW* 
npffl<oa«lC«LTl*np«$*l#-3^b$tt 

*^1*@©fb£ft¥SW«I©±lE* MIC I n;IlgCD 

^¥«mK««*r« 2»s©<b-&*&i¥#wi*«jf 

tBUIB2JBB(Ojb^*!»¥»»®t©P^tC, I njjiJgtfC 

*ie»©Ji©i n-aije©iB©«**r«<b^ito¥3w*:Ji* 

[0 0 4 6] 8tt£l»iR»5ffitt«&?1bdflMI £ 8ttJI 

S-r^>!^P6^^o £CDfc*6#ETCD K-hf>^X<D 

[0 0 4 7] 5^=&h>*.;M£££&6&l/'Jg£ 
lefck 4b^¥«{*S®Hlcl*Btf«£L?l,£?. C 

•y^®»bl=W.v ^+7^Mj (3fc 

AM) ic:*:^ <r*«^tctts 7i;l/ = i*/U*-<h 
eSMM>x*;l/=F- <!: ©3££2*tC/J\2r <)&5<fc9 iz&m 

lc, K£4E<D£^££ft£e;*£0>1bd1to¥*1*JI« 
IBW\ *©H±lcfb***Wi*JB*jtOA«t«(c^* 



[0 0 4 8] MitUT. pSSSttlcttL?. n^Gayil 
nziN/n + i^G a Y2 I nz2N-¥>. iSGayilnziN 
/n^G aY2 I nZ2N-¥>. n SG a Y1 I n zi N/ 
Gay2 N ^ nl^G a Y1 I nziN/n + 3^A I X2G a Y2 

M>*'-<b©M£*;* <t^c:<!:t»T'^^„ £fcs tfJ*. 
tf, ngygffilcftLT, i SGaY1 I nziN/pSGa 
Y2lnz2N-^>. p32G a Y1 I nziN/p+SG a Y2 I n 
Z2N^>. pSJG aY1 I nziN/pS^G aY2N^v pMG 
ayi I nziN/p+^A I X2G a Y2 N IICQSa^-fcbtfSJ 

£ y &tf S, ^ft^n^b^^jSWlWEK/ 1 y 7* 

<. fro. — 35i^©rtsp«»<«g*a*nsfc»» mane 

[0049] huIBSI 1 ©SP.SRtfS 2 W^B^tD*^;ft 

leasts <b#*¥**MKctt, ess?»if5si 
£ K-?t5;:itfT'$^ K-tr>^ffl*rxttiii a 

»^*#t»fc«^fb^£S£LT*»J:l/'LBI*te 

[0 0 5 0] n^7t«iU(i> IAS(IUPA 
C ©1989^^<b^r£;£#fTRSlc <fc 3tt*?ti 1 ) <D 
Li. IBKIUPA C<01989^«l«fbW&a?)fflI 
JKlCfcSfliS^ttl 1) ©Cu, AgMAu« 1 1 AJ^I 

( I UP AC<01989^Mt«Hb^«SttiriK(cJ:%K» 
^t*2) ©Mg, 1 1 Bill (I U P AC©1989¥*S«Hb$i 
&&i£arErii&tc£Stt#^kM 2) ©Zn, IVAJ& (I 
U P A C©1989¥&m^tft£;£#fTJiSU:<fc 
14) 0C, Si, Ge, S nStfP b. VI Afi£ ( I U 
P A C©i989ifi»m^ift£;£#ni£K<fc3J£#^i 1 
6) ©S, S e&tfT e^ffll^dtfrT^o tpT*. 
C, Si, GeJ&Z?Sntj i mmm<DW®lt<D&b si 5>lt? 

[005 1] P mm<D5imtLTlt. lASlCDLi, N 
aStfK> IB^KDCu. AgSlfAu, 1 1 A^CDB 
e, Mg, Ca, Sr, BaRtfRa, IIB^COZn, 
CdSl^Hg. IVAJ^CDC, Si, Ge, SnWP 
b, VIAJK (I UPAC£D1989¥&m^%;£#fTliS 
lcJ:^S^li16) (DS, SeSlfTe. VIBJ5S (I 

u p a c<Dww*mmt¥^femjMK&z>wm^t 

6) (DC r, MoStfW, VIIIJfcCDF e ( I UP A CCD 
1989^^b^?.;S^ITI{glCcfc^)Bl#^«8) . Co 
( I UP ACcoi989^^b^«i;i»fT)SlcJ:^)!g|# 
^ti9) , N i (I UPAC©1989¥8tm^:&;£& 
iTfifiU:<fc£fi£§^il 0) l?=£ffl^^c<h^T*^o 4> 
TtBe, Mg, Ca, Z n SLf S r jb^^fS^CO©^ 



[0 0 5 3] $/c. ^*CDtKM6\ K-/\°> MC$S£L 

Sffl^TC^ilLTli. mc. C. S i. GeM'Sntf 
»£L<. pSffltDjclgtLTti, Be. Mg, 

Ca, ZnMSrtf!?tL<, i SfflOjcf i: LT 
li, 1#IC. Be, Mg. Ca. ZnMSrAWJL 
t\ 

[0 0 5 4] K-ev^tCtinffiffltLTli. Si 
H4. Si2H6^ GeH4, GeF^ SnH^ pMm 
tLZit. BeH2. B e C I 2. BeCl4> v"?P^< 

[0055] i±mnte<Dmmjjtt *mwv>*: 
m*&mM$m?z>z.£ijiT*zz>« z<D±mm^m^ 

TE11-5f 1 &tffg2<DJ£*4;£1*1bM**gg|5 13.1 

ibs?*i. a^s*s=&^'r^fctf>(DS^-rv^^-3 

[005 6] Jg 1 mSm 2 <DJl*4>£14<b-tt*SSP 1 3 » 

^[pi^-«ijiciBs*nfcRt»«<7)s^e5, ens 

19. 1 0t?ix5, Jg 1 <D«»j§ttft-tt*eSS 1 3 

fss j: y sisal 1 fflijTE^'K s t mm? sfxiAt i 

0)cf^S35S5^MJlLTt^ o £/c. ^2(7)1^*4^14 

fb-«*gSPi 4Tt*. ^^p&fifcwsottfcyicis 

[0057] fLT. Jg 1 Stflg 2 ©Jgi¥45S14<b-«!&g 

gpi 3 V i 4©f xiAt 9, io, ii, 1 2imn 



1*3. £fc. 7>T9a»*iB«8U:|g6*L&l^7?*h 
p>£fflL^c7^p&fgiS§glc&g!^*iT£>y. 535 
B5rtT»«*-t±3o MU, }»M i B2(i^L^t^M 

[0058] cosbicsit. mm7tmm£Lx. m 

^vz.ba-szm^tc^'Onfe&mm morn 
■f) immznrz^'C? a^^e? amtfto 

j; y f- y * ?ju#y 9ii«2f >u*as i 2 «t y ^ 

[00 59] SJSigJgte 1 00-600 *C8&T'&«. 
oaat^ftt^JidlcttlMSitcft y WIN, S*5;SJg 

tf3o o-cty i&^msizit 1 1 1 M&mwswZiimft 

'pr^msimmik £ & y < . SfiEiSJS 3 0 0 "C 

j; y KfUdtcai 1 1 ^m9tm<omnijx<D^,mtjHs.^ 
^jito^ct^T-^^o hy^^ju^ry^AODfttoy 
^fc. cn6©*«**<b^*«, sxiAf 1 1 

^eS'J^tc^ALTtcfetv 

[0 0 6 0] Sfc. C, Si, GeRtfS n^63SJR? 
tl3 1 W_h<07c**#fe*fX. £*UMiBe, Mg, C 
a , ZnMSr 6*S^R*tl3 1 i-X±<D7c*^at»^ 
X^»«^0)T3itfliJ WXiAf 1 IXIi^iAf 
12) fr$mA?2>££lZ&-DTr\m. p^<Dff«<7) 

mzmz z. t ib^j-s. c (om^citgkmz &-oTitm 
[0061] ±ammzis^TWcmm-ii'* : -ic&vB 



[0 0 6 2] ±iB^SlC&H*£IS«Sttlb-tt$8SBCDS 

y, ?-f^p»a»rt (x»ns%« 

[0 0 6 3] *^^<7)*Rim;te»*. »«±lCfi9aLfc35- 

m^mmic «-> a •> h*-mrp«> 

iCcfctk <fc y Sft^© J: l/*H1Eft ttSCttfT'SS. 

[0 0 6 4] »g±icajbi*^b*iiB¥*»*$€rtb^ 
m»?fey« Mic wjtis. wifttts wgnbttic« 

[0 0 6 5] 

(3M6091) %&Lfcm£& (10 0) ©«ta*t»<2n 
cmCDpS^S l||S*;^-3Kit. »«B2*^ 

ltsjsss i mx&mxMk* k-*-4ic«tyaMs* 

3 8 0°ClCfiDiaL/c„ N2*fX*SS 1 ©KRSIWb-W 
$ggpi 3<0*rx#A«9«ky»g2 5mm<053l^5F«g 
lt2000sccm#AU 7-T^Pi#tf 8^L 
12. 4 5GH z<D^^-ya^0iti2 5 OWiC-fey h 

©K*HJH4 0W-p*ofc. — ^ H2#X:£3S2<DBl» 
3ttfb-«teS 1 4 ©A"7#Xf 1 0 £ U B8 3 0 mm 
(7)535^61^ ICS 0 0 s c c mSPALfc. 13. 5 6M 
H z ©JBJSaoaa* 1 0 0 WtC-fey K Lfc. EMttl* 
0 WTfcofc. cO«i?» 1 (0JR»4ait<b-««eSP 1 

3 (Drtx&\m 1 U'jo "CTSits-nfc h y ^ 

y>/* (TMGa) <D^«£g|?t£*-\''J7*;tf7.<!:Lr 



ILT1 s c cm©ALfc„ MIC. Tk^fSIR L/cvO > 
£ 1 a t om%lC&2,<fc-5lc^AL/i: 0 Cfl3^/\7 hP 
>X3ft?il£lfc5£E*)li 6 5 P a T'&ofco j£K 
?6 0m\ 0. 1 (jm©S i K-y*«ftGaNI 
(nSMt£»¥**Wi) ^pSS i *«±lcffigfFSL 

[0 0 6 61 LI0GaNi(D^a^HFS (/W K 
P->i> • 7*1- K • X+-V^y>-7") iCtyjRISL 
fc ti!55ato m%T*25 o /c„ £ (DMWi^-V v 7 
li 3 . 2eVT. 3 8 0 n m<t y £»S(ifg£(38ifi L 
fco C<7>±K29l$tt1£tt&4> I TO£X/\°-y*-T'ff5 

>ttt LT m^tcMS. ftWfcX'V? hM300~80 
0 n mT'Sy^ Ufcfc Z. SJfcgfr 6 4 0 0 n mST'I 
ST»»J, 3 6 0 n m£-?JSl/tfiJS£*LT 

[0067] (^SSflJ 2 ) 1 <b m CS«*fflL\ 

*2ow»asttfb-«*essi 4©«tx#abi 2*^2 

0°CT'«l#L/i:l-y^^;U7 , JU~ -7A (TMA I) * 
GalC#LT1/5lcfc£«fcdlC*ALfcJ.XW;J\ USS 
«1 tlsJ^^lCiy. nS(DSi K-7***4bA I 
G a NJH (SSj$it«\ Alo.2Gao.8N) 5pSSiI 
«±lcilSfPigLfc 0 COp^S i S«±lCfiE^Lfcn 
IA I GaNB<DXIS[sl«f/^->«ll£L^^C%. 
7\J5ik<D (0 00 1) ffi&m&LrcZ.t&frfr-otc* Z. 

^7 h;U^3 0 0~8 0 0nmT;|iJ^L/c<!:C:^, 
<)S380n mSTSTJaspli— IT'S y , 3 4 0 n m 

ofc 0 C<DCtl±±ES i K-7**iWbA I G a Nitf 

[0068] mmm 3 > %»«tifcn£{ft (100 

OpS6aAsi«SSl\ CO±KSISfc«l2 4:!?l«© 
^>ilCcfcy, n§y<DS i K-y**<bA I Ga NM«ff 

3tm-3SX^-7 (-M3 0 0~8 0 0nmr«L/ccti: 
5> Sj^SA^esSOnm^Ta^-^li— ET*y. 
3 4 0 n m$?K^jSJS««U. SgttttffiJ&Oftfe+ft 

ic?y«-r ^> c t tf-p* ^ d <*: tftotro tco ytmmtut 

0. 7VZ'&iTc 0 Z.(OZ.£\S.±Xd.S i K— 7!*XfbA 

[0069] mrnm*) >^l/cv-^^7s<d±ic 

Mo=£7s/\°y-S'lCj:y 1 /umHJfiEU ^£D±lc. |s|B$^ 
*^Ti«Lft2 fjm©^ B B B pSC u I nSe2l« 

*fflt\ e:o±icnsfe«ij2t|5|«|<D^tc«j:y. nffiro 



3 0 0~8 0 0 nmT«LfctC:^ IMfrb3 8 
0 n m£ Ta?59!)*tt— ^T'S IK 3 4 0 nmlTl^ 

(DC1«!:«±IBS i K-r*3IHtA I GaNfMItL 
[0 0 7 0] mi&m5) Sfej^LfcaTJiu (10 0) <D 

p^S i g*££*te*/u?-- 3 icim. »wie2**>L 

TSfSS 1 t-^-4lcJ:»jat5^4 
0 0 "CtCftDKi Lfc„ N 2# IS 1 <D®.U%lHt-mi& 
SP 1 3 (DiJXmA^ 9 <fc y US 2 5 mm©5Slf 5 P*3lC 
lOOOsccmiAU x'-f ? 8 £fi-LT 

2. 4 5 GH z<DV-f ?n : &%&t}2 5 OWlC-fe-y h L 

J5«;&liOWT-£ofc 0 — J5. H2#X$£2 0>K*};§ 
ttftHKIgSM 4CD^jX^A«1 0 J; UBS 3 0 mm© 
53S^6F*3lC200 s c cm^ALfc 13. 5 6MH 
z<Dmm : A<DiiitiZl OOWlC-fe y |-Lfc„ J5*f;£tt0 
W o fc 0 Z (DVtmT-m 1 <Dgm5S1tfb - «$&9J 1 3 

cd^x^a^ iuy o'cvufttntc h y **iu#y 
(TMGa) <r>m%*mm^* vTfixt ltjb 

l\ K7'J>^'U)b ii 5?77P-3>hP-7-5i 
LT 1 s c cmlALfc. 2 OIClufiEttSftfc h U^^ 1 
/U-f>5>*/» (TM I n) <DmM*mm** J r<Jj 7 ?iX 
£ LT. JB2(DRSatt^b-' KiSSM 4<7)^X^A ! K1 
2cfc'J0. IsccmiALfco ^©^<7l-OVSS 
ff-TJHS LfcJSJ&E^Jtt 6 5. 5PaT^fc. j$ffll€ 
6 0»fit\ 0. 3(jm(DGa I n NS (ffift*36<b£ 
^¥»f*£>fflfi!6xttt. Ga 0 .8l n 0 .2N) ZpSlS IS 

[007 1] Z<DG a I n N^03fflfiE^R B S (^+f7 

£M\ BP'S (Ga+ln) /NCOflliO. 9 5T'*-3 
fco *fc, III AWi5ime)mf8,it<D-gmc*ST2> I n© 
SSJ&tL BP'S ln/(Ga+ln) CDfSliO. 2T'$o 
fc, Z <Dm<DX¥#* yyit2. 6 e V T% SlSS&tb 
^ti 3 0 %J.X±T&ofc 0 Cfl)undope©Ga I n 

iC^LTnSGa I n NJf CHrtESNi, Ga 0 .8l n 0 .2 

n) it. tssmcmsmzmm&^m&zftz-f. ztc 

ami. OfflJcSlWLT, fy^;l/?;l/f^-}'4i 
40B (til/7h/bA-Fttg) Cc<fcy. ftiEST) 

«ftt**3e Ltctz. *>m%t$hmit i s y * ftigm 

[007 2] (UlSfcfll 6 ) HS&flJ 5tH L«&£fflt\ 



*SBfRLfc->5>£ 1 0 0 0 p pm^ALfcWttli, H 
JS6«iJ5i:|5)*$(D73;Bc<t:y. pMS i g«±lc n^lc K 
— fcfV^LfcG a I nNl^^Lfto CWGa I nN 
@<DS§fiEtiHJl6ffiJ 1 tHUT-^ofco p^SiS«lc*J 
UnSGa I nNI OfflfiEiSti, Gao.8l no.2N) 

fs^Lrcm^z-rfrvmcmmTzzttfTZz,, z<n 
pms i mm±icmmt.tc nmG a i nNmoxmmm 

/W-y^mfeLtctCZ. A£A0> (000 1) mt>< 
J&ftLfcC:<hjbvbfrofc„ AMI. O^Tt^^tifLT. 
±IB<bl5| ITSBK J; y 7te«73^14^;U^ Lfc t Z 3£ 
JSxWti 1 7 %T*& y . 3tSS73li 1.5V iSfro 
fco 

[0 0 7 3] (f|j5fc#|7) S«&#j5<!:|5]i:«1££fflt\ 
mm\ 5 <b |b] L:7J;£T*»£;at £ 4 0 0XtU N 2# 

xzm i ©«(fistt<b-flwes 1 3 (DJixmA'g 9 j: y 

US 2 5mm(D5^5rtlc 1 000 s c c mlAL 
■?47 0>&.m : &'g8*:ftLT2. 45GHz<D?<^P 
»^ai7D2 5 OWlC-fe y hL^n— J-T^v^V?'*!* 
►A JSfcffi^Tofco e^BtWSMjStiOWT^-p/co — 

H 2 ^X^2(73lli|45g14<b-«ma51 4©#X>9 
AH 0iUIS3 0mm£05^ ! B6p'gtC2 0 0 s c c 
mlALfc 13. 5 6 M H z <£iSJl;&<D£iJ73 : & 1 0 0 
Wlc-b-> h-Lfco 5»H&l*0WT&ofc. ca)tiT'f 

1 <D^.nysmt-m^ i 3 cd^x^as 1 1 * y o°c 

T^Tr+lfchy^^U^y^A (TMGa) <T>WM?k 

mm*** u 7 7 «x<b LTffli\ /^y e^? 

77P-a>^P-7-?ILT1 s c cm^ALfco 
—73. 2 0°CtC«}#^n. 7j<^fRLfcv^>^1 0 0 
OppmiAUchU^f/K^i (TM I n) <D 
l^gt^+t'J/S'XtLT, ^2©I^*4S14fb- 
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